Protein tyrosine nitration is associated with cold- and drug-resistant microtubules in neuronal-like PC12 cells.
Among the myriad of cellular functions played by nitric oxide in the brain, there is increasing evidence that nitric oxide might be a primary player in the program of neurogenesis and neuronal differentiation. We have recently reported that tyrosine nitration of proteins is implicated in the signaling pathway triggered by nitric oxide during NGF-induced neuronal differentiation in PC12 cells. The cytoskeleton becomes the main cellular fraction containing nitrotyrosinated proteins, and the cytoskeletal proteins alpha-tubulin and tau are two of the targets. Here, we have studied the association of nitrated proteins with the cytoskeletal fraction in differentiating PC12 cells following exposure to microtubule depolymerising treatments and found that nitration of the cytoskeleton correlates with the increased microtubule stability underlying the progression of neuronal differentiation. These results suggest a novel functional role for nitrated cytoskeletal proteins in the stabilisation of neurites occurring in differentiated neuronal cells.